The couplings between the resonators and the bus waveguide are obtained through the evanescent field. The reflected and transmitted electric fields ( Supplementary Fig. 1a) , respectively, for the unidirectional coupling of light to the ring1 resonator can be express as
(2) where r 1 and t 1 are the reflectivity and transmittivity of the coupler and are correlated by t 1 2 +r 1 2 =1. The propagation along ring1 can be express as E 1 =a 1 exp(iδ 1 )E 3 (3) where a 1 =exp(-α 1 L 1 /2) and δ 1 are the attenuation factor coefficient and the single pass phase shift of ring 1, respectively. Here, α and L 1 are the absorption coefficient and the length of ring 1, respectively. Substituting Eq. (3) into Eq. (1) and Eq. (2), we can obtain the ratio
Using the same method, we can obtain the relationship between the input and output electric fields 
Therefore, the absorption of the whole system can be express as the configuration analog to the EIT in a Λ-type atomic three-level system (Reference 1)
where
is an envelope function,
is a function related to finesse. In our device, the tuning of the EIT-like effect is essentially consequence of changing the loss of ring 1 by graphene (i.e. changing attenuation factor coefficient a 1 ). The change of a 1 will lead to the change of the transparency window, as shown in Supplementary Fig. 1b . With the increase of a 1 , the transparency peak become increasingly significant, indicating the EIT effect is getting stronger.
The relationship between the single-pass phase shift and the effective index of ring 1 can be expressed as δ 1 =2πn eff1 L/λ. We can find that the phase shift is in direct proportion to the effective index. Therefore, the shift of the transparency peak can be attributed to the effective index change of ring 1. Supplementary Fig. 1c shows the shift of the transparency peak with different effective index, which agrees well with our result. Owing to the doping of the external environment, the Fermi level of graphene usually deflects from the Dirac point. The Raman spectrum shows the G peak is at 1596 cm -1 and 2D peak is at 2692cm -1 , indicating the Fermi level is blow the Dirac point. The p-type doping of graphene can be attribute to the external environment including hydrone, the oxide base and the residual polymethyl methacrylate (PMMA) after the transfer of the sheet. Furthermore, the G band phonon energy has a good quantitative relation with the Fermi level (Supplementary References 2) ℏω
where ω G 0 is ω G at the Dirac point, A uc is the area of the graphene unit cell, M is the carbon atom mass, and D is the electron-phonon coupling strength. Combining Eq. 10 with E F =ℏv F √απ|n|, we can obtain the carrier concentration n=4.4×10 12 cm -2 .
